MEMOIR OF WILLIAM CHAPMAN. 


William Chapman, Esq., M.R.I.A., Civil Engineer, was bom at Whitby, of a 
respectable and opulent family, which had been settled in that town for several gene¬ 
rations. Mr. Chapman inherited the freedom of Newcastle-upon-Tyne from his 
father, who, in common with all the chief people of Whitby, was engaged in 
shipping, and who was, besides, particularly distinguished by his attainments in 
mathematics and other scientific pursuits. The scientific habits of the father proved 
of great service to the subject of this memoir, who imbibed a strong taste for similar 
occupations. After receiving a liberal education at different public schools, he was 
put in command, at 18 years of age, of a merchant vessel, in which he enjoyed the 
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opportunity of visiting numerous harbours, both in Great Britain and in other 
countries. 

During the period of three years, after which Mr. Chapman left the merchant 
service, he lost no opportunity of making himself acquainted with the circumstances 
of these various harbours, and he thus acquired that valuable kind of practical know¬ 
ledge on the subject of harbours, for which he was afterwards so eminently dis¬ 
tinguished. 

It is probable that no one thing has been productive of more fatal errors in 
harbour engineering, than the want of that extensive experience which is based upon 
an acquaintance with similar works, and with all the varying circumstances which 
affect this difficult class of operations. A harbour engineer ought, in fact, to be half 
a sailor, and no one can enjoy better opportunities of observing harbours, and of 
making himself acquainted with their merits and defects, according to the different 
forms of treatment to which they have been subjected, than he who navigates those 
very vessels for whose convenience and protection harbours are intended. One may 
therefore easily imagine that Chapman’s nautical training was admirably calculated 
for an introduction to successful practice as a harbour engineer. 

Mr. Chapman, guided by the natural tendency of his pursuits, sought the 
acquaintance of those older and better informed than himself; and even at this early 
age he was so fortunate as to contract a friendship with the late celebrated James Watt, 
with his partner Mr. Boulton, and also with Mr. Wooller, an Engineer to the Board 
of Ordnance. All these eminent men strongly advised him to follow as a profession 
that which he had closely studied as an amusement. He accordingly accompanied 
the late Mr. Boulton to Ireland, at the close of the year 1783, but, although well 
introduced in that country, he obtained no employment of consequence until after he 
had written a prize essay on the effects of the river Dodder on the Harbour of 
Dublin. Shortly after this he was appointed resident engineer to the County of 
Kildare Canal, a work which was carried on under the surveillance of the late Duke 
of Leinster, the Members for the county of Kildare, and other leading men. The 
manner in which the works were conducted gave so much satisfaction to the 
committee, that they entered on their journal a resolution expressive of their 
high opinion, ordering, at the same time, its publication in the principal Irish news¬ 
papers. 

In the execution of this canal Mr. Chapman was requested not to alter the 
direction of the roads intersected by the canal, although one of them deviated from 
the right angle across the canal upwards of 50®. To meet this emergency, and 
knowing that a bridge of masonry of the ordinary construction could not possibly 
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stand with any considerable obliquity, he invented and put into practice the method 
of building oblique or skew arches, which has since that time been successfully 
adopted throughout the whole kingdom in the bridges of railways, roads, and canals. 

Before the introduction of Mr. Chapman’s method of building skew bridges, 
whenever a road crossed the course of a canal, river, or drain, which required the 
construction of a bridge, it had been usual to deviate or vary the course either of the 
road or the object which it crossed, so that the crossing should be at right angles. 
This occasioned a waste of land as well as many awkward and dangerous bends in 
roads which were thus treated, and was besides attended with considerable expense. 
In some few cases where the bridge was only required to be of small opening, no 
alteration in the direction was made, and a bridge was built of an oblique form, that 
is, with abutments forming oblique angles with the road which passes over it. When 
a bridge of this kind was adopted, the courses of the arch were built in lines parallel 
to the face of the abutments, and the ends of the voussoirs bevelled off to coincide 
with the direction of the road. 

A bridge of this description has always one obtuse and one acute angle, and it is 
evident that if we conceive a plane passing through the 'acute angle of one abutment, 
and placed at right angles to the face of the abutments, such a plane will cut off a 
part of the arch which is obviously without support, except from the adhesion of the 
mortar by which the stones are held together, and from the toothing in or breaking 
joints of the stones with those which are fairly supported by pressure against the 
abutments. Such bridges, therefore, were highly dangerous when the span was 
great or the obliquity considerable. In other cases, where it was inconvenient to 
make a diversion, the acute angle of each abutment was carried out till it came 
opposite to the obtuse angle of the other, and the arch being completed from end to 
end of the abutments, the road was carried over between parapets built in the same 
direction as the road itself. Here, of course, there is a great waste of building, for 
all that part of the arch which is turned upon the extensions of the abutments, is 
quite unnecessary, supposing it possible to give stability to the arch without any such 
extension. 

The value of Mr. Chapman’s invention consists in this, that he gave the means 
of building bridges on the skew principle in any required situation without altering 
the direction of roads, and without any waste of material; and scarcely at any 
greater expense than that of an ordinary rectangular bridge. 

Previous to the year 1787, Mr. Chapman had never heard of any other plan of 
building skew bridges than the one described above, with straight parallel courses, 
but about this time having the direction of the county of Kildare Canal, which is a 
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branch from the Grand Canal of Ireland, to the town of Naas, his attention was 
directed to the subject in the following manner. The directors of this canal were 
anxious, if possible, that the various roads should be carried over the canal without 
having their direction altered, and Mr. Chapman was accordingly led to inquire 
into the best means of effecting this. It soon occurred to him that the obliquity of 
some of these crossings was so great, that bridges built on the old principle with 
oblique angles, would be very insecure on account of the unsupported triangular part 
of the arch at each end. At the same time he considered, that the expense of ex¬ 
tending the abutments so as to make the plan of the arch rectangular, would be very 
great, and that the work would have a clumsy appearance after all, and was therefore 
led to reflect upon a method of building a true and substantial arch which should 
have the same lozenge form of plan which the nature of the crossing determined. 

In this inquiry he was soon led to detect, as a leading feature, that the courses 
of voussoirs, whether of brick or stone, instead of being built parallel to the face of 
the abutments and oblique to the face of the arch, should be made exactly the reverse, 
that is, at right angles to the face of the arch, in which case they will necessarily 
meet the abutments at oblique angles. He then saw that if the outer surface of the 
arch were spread out into a plane, the lines of these courses should all be straight 
and parallel, and that consequently when the surface was bent into its curved form, 
the lines would assume the same spiral form as that of a straight line wound upon a 
cylinder. This furnished the key for tracing on the covering boards of the centering 
the spiral lines of the courses, and by successive steps the original idea here indicated, 
was carried out with perfect success. Some of the bridges on the Kildare Canal 
itself were very oblique, there being one which deviated 51° from a right angle with 
the canal, so that the acute angle of each abutment was only the complement of this, 
or 39°. 

The article on oblique arches in Rees’s Encyclopsedia, in which the particulars 
of the invention are described, is from the pen of Mr. Chapman himself. 

During the progress of the Kildare Canal, Mr. Chapman, at the request of the 
Duke of Leinster, became a joint overseer with him and the Honourable Mr. 
Ponsonby Moore, for building a bridge of five arches over the Liffey, at New Bridge, 
in place of one that had been totally carried away by a flood in that rapid river. In 
choosing a site for this bridge Mr. Chapman could not avoid a quicksand for the 
foundation of one of the piers. The bridge itself was a plain structure, and there 
was nothing peculiar in its construction, except the means used in forming and 
securing its foundation, which so attracted the notice of the late Lord Perry on his 
road from Dublin to Limerick, that he recommended the gentlemen of that city to 
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apply to Mr. Chapman to survey and report on the means of effecting a communi¬ 
cation from Loch Derg to Limerick. 

From this time the number and importance of Mr. Chapman’s professional em¬ 
ployments continued to increase, and he was engaged to survey and report on the 
following proposed navigations, viz.: the improvement of the navigation of the river 
Nore from Kilkenny to below Thomas Town; the navigation of the river Barrow 
from Athy to near Newross, forming a navigation from Lough Erne to Ballyshannon, 
also from the upper Lough Erne up the Woodford River, through the small lakes, 
towards Leitrim, and of the whole length of the Shannon from Lough Alton ; like¬ 
wise the navigation of the river Avoca, and formation of a harbour at Arclow. 
Reports on all these projects were printed at the time, but three of them only were 
carried wholly or partially into execution, viz., that from Lough Erne to Bally¬ 
shannon, that from Lough Derg to Limerick, and the navigation of the river Barrow 
from Athy downwards. The two former of these were relinquished, in consequence 
of the want of funds, before the period when Mr. Chapman left Ireland, but the 
navigation of the Barrow was then steadily progressing and has since been completed. 

During this period Mr. Chapman was appointed consulting engineer to the 
Grand Canal of Ireland, of which work the late Mr. Jessop was directing engineer. 
In consequence of this appointment, Mr. Chapman occasionally visited Ireland, and 
under the conjoint directions and surveys of himself and Mr. Jessop, the extension of 
the Grand Canal from Roberts Town to Tullamore was laid out, and also the dock 
between Dublin and Ringsend, and the canal of communication by the line of the 
circular road. The execution of this dock and of several other public works under 
the care of Mr. Chapman, was entrusted to the direct management of his brother, 
Mr. Edward Walton Chapman, who subsequently withdrew from the profession. 
The canal from near Tullamore passed through extensive bogs, some of which were 
30 feet in depth, and in consequence of its difficulties, was laid out personally by Mr. 
Chapman. The directors of that canal had expended upwards of £100,000 in a 
very short space between Roberts Town and Bathangar, because they were unac¬ 
quainted with the extent of the subsidence of bogs under superincumbent weight, or 
when laid dry by drainage. Mr. Chapman, therefore, took advantage of their ex¬ 
perience, and adopted the following ingenious method of comparing different kinds 
of bog. He provided himself with a cylindric implement of steel plate, sharp at the 
lower edge, and containing precisely one hundredth part of a cubic foot, and having 
divided the strata of bogs into leading classes, and as many subdivisions as were ne¬ 
cessary, he filled that implement, by turning it round" to cut the fibres of the bog, with 
a specimen of each. As it happens that most kinds of peat earth are very nearly of 
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the specific gravity of water, which, in its soft state, forms the principal part of its 
composition, it followed that each sample thus taken and carefully cut off at the level 
of the top and bottom of the cylindric gauge would then weigh 10 ounces. These 
samples, amongst which was one from bog desiccated as far as it would he under 
open exposure to weather, and capable of being passed over by cattle and carriages, 
were all left upon a marble chimney-piece in winter, for three or four months, at 
which time, being in a similarly firm state and greatly contracted, they were 
weighed. 

The originally wettest bog was found to have lost -Hths of its weight, and the firmest 
precisely §rds, the rest in due progression between; it therefore became a simple 
process to ascertain pretty nearly the extent of subsidence in any hog to he passed 
through, and of course to lay out the line of the canal with such levels, that after 
subsidence, its surface should he at the required depth below the surface of the hog. 
For this purpose, when the line was laid out, Norway poles of the requisite lengths, 
up to SO feet and upwards, were, at certain intervals, put down through the hog into 
the firm ground below, and after following a judicious process of draining devised by 
Mr. Jessop, and which commenced with parallel drains of small depth, at the distance 
of a quarter of an Irish mile on each side of the canal, in extensive hogs, the process 
of subsidence was found to he progressive, and in the course of little more than a 
year, the poles exhibited the appearance of masts of small vessels. 

Amongst Mr. Chapman’s other extensive employments in Ireland, he caused, at 
the instance of the Irish Government, a survey to be made of the harbour of Dublin 
to beyond the bar to Howth. On this occasion he projected a pier from the Clontarf 
shore, to a due distance from the lighthouse, and then to the westward to a proper 
distance from the north wall, so as to confine all the tidal water covering that vast 
space to pass down the channel of Pool Beg, in place of being permitted to flow in¬ 
wards and outwards over the North Bull. 

In the year 1794, Mr. Chapman returned from Ireland, and fixed his general re¬ 
sidence at Newcastle-upon-Tyne. About this time the great project of a canal 
communication between the German Ocean and the Irish Sea was engaging general 
attention in the north of England, and the subject of this memoir was fixed upon to 
survey the line of country for this proposed canal between Newcastle and the Solway 
Firth. Mr. Chapman’s reports on this subject are still extant*, and although the 

» 1. Survey of a Line of Navigation from Newcastle to the Irish Channel, by W. Chapman, 1795. 

2. Report on the proposed Navigation between the East and West Seas, by W. Chapman, 1795. 

3. Report on the Line of Navigation from Newcastle-upon-Tyne to the Irish Channel, 8vo, 1796. 

4. Report on a Canal from Newcastle or North Shields towards Cumberland, by W. Chapman, 1796. 


Digitized by LjOoq le 



MEMOIR OF WILLIAM CHAPMAN. 


7 


work to which they relate was never executed, the documents connected with it are 
so interesting that we shall avail ourselves of them to give some account of the pro¬ 
ject itself, and to throw some light upon the talents and habits of thought which dis¬ 
tinguished Mr. Chapman and some of his contemporaries. 

The report made by Mr. Chapman in January, 1795, was preliminary to the 
survey, and professed, to be merely a report on the measures to be attended to in the 
survey of the canal. In this report he considers first the practicability of using the 
river Tyne as a part of the navigation, and comes to the conclusion that the river 
should not be made available above its tide way. His objections are well expressed ; 
they go directly to the point, and will bear upon similar proposals of a later date. He 
says that the expense of making the river navigable would be very great, owing to its 
width and the nature of its bottom; that the navigation would be so frequently 
liable to floods as to defeat all ideas of a regular communication; that shoals would 
be constantly formed after great floods in consequence of the impetuosity of the tor¬ 
rent, which brings down gravel and large stones in great abundance; that flush weirs 
or any other means of keeping open the channel in dry seasons would be attended 
with great expense ; that the river could not be thrown into a succession of still pools 
except at an outlay for the construction of locks which would exceed that of a canal 
cut through the land; and that the expense and delay of hauling against the stream 
must be submitted to by all the carriers of goods in the up-stream direction. For 
these reasons he rejects without hesitation the idea of making the river itself na¬ 
vigable. 

He next considers the plan of pursuing the banks of the river and forming a na¬ 
vigation partly composed of a canal, cutting off the sudden bends of the river, and 
partly of the river itself. His objections to this plan are nearly as strong as to the 
other. He says, with great justice, it would partake of the inconveniences of making 
the river the chief line, and would be subject to great interruption and danger from 
floods. In consequence of this, the undertakers of the project must either be content 
to have their works occasionally overflowed, or they must, at the up-stream entrance 
of every part of the canal where it leaves the river, erect a guard lock, with a height 
equal to the full rise of the floods. The expense of every such lock with its accom¬ 
panying weir, and of the raised trackway along the navigable shore, would be very 

5. William Jessop and W. Chapman’s Report on the proposed Line of Navigation between Newcastle 
and Maryport, 1795. 

6. W. Chapman’s Observations on Sutcliffe’s Report, in 1796, on the proposed Line from Stella to Hex¬ 
ham, and from Hexham to Haydon Bridge, 1797. 

7. Report on the Line between Carlisle and Solway Firth, by W. Chapman. 
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great. In addition to these objections, there are many steep projections on the verge 
of the Tyne which it would be difficult to cut through and protect, for which last 
reason alone—if there were no other—he is of opinion that the immediate border of 
the river is not the best line to be followed. 

Then comes the question of an independent canal entirely across the dry land. 
With reference to the kind of canal, there are some observations on the comparative 
expediency of a ship canal suitable for small sea vessels, and of an ordinary canal for 
boats of about 50 tons burden. Considering that the ship canal would he far more 
expensive than the other, that there was already a ship canal* from sea to sea, and 
that the sea going trade of Newcastle employed much larger vessels than those for 
which a ship canal would be designed, Mr. Chapman thinks it advisable to confine 
the project to a canal suitable for boats. 

With respect to the direction of the proposed canal and the position of its en¬ 
trances, it will be unnecessary to follow Mr. Chapman in detail, because the arguments 
here are confined to local subjects, and are not capable of application under other cir¬ 
cumstances. It may be sufficient to mention that he proposes to fix the western ex¬ 
tremity of the canal at Maryport, which is about 28 miles below the head of the 
Solway Firth, and its eastern extremity at Newcastle, where he recommends the 
formation of a wet dock in the flat ground upon Ousebum above the Shields Road 
Bridge. 

The levels and direction of this canal, which was proposed by Mr. Chapman, on 
the north side of the Tyne, appear to have been-laid out with a judicious regard to 
the convenience of the great mineral districts of Cumberland and Westmoreland. He 
had particularly in view the practicability of carrying branches through the valleys 
which lead up to the great lakes of Cumberland, and through the heart of those moun¬ 
tain districts which have become so celebrated for their slate quarries and lead mines. 
The principal of these branches was to be carried up the vale of the Eden, com¬ 
mencing a little eastward of the town of Brampton. He is of opinion that this 
branch may be carried to some distance beyond Kirkoswald without a lock, and that 
it should pass up the vale of the Emont within a very short distance of Penrith. He 
further adds, that if circumstances should render it necessary, there would be no im¬ 
propriety in following the bed of the Emont above its junction with the Lowther; 
because the former river, rising out of a spacious lake, (Ulleswater,) cannot be subject 
to sudden or extreme fluctuations of rise and fall, on account of the mountain torrents 
being equalized by the slow and progressive rise and fall of the lake, and also because 

• The Forth and Clyde Canal admits vessels of nearly 20 feet beam, 8 feet draught of water, and 63 feet 
extreme length. 
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tbe lake serves as a cesspool to collect and retain the stones and gravel that would 
otherwise interrupt or impede the navigation of the river. The length of this pro¬ 
posed branch canal from Brampton to Emont Bridge, a little west of Penrith, is about 
23 miles. Lake Ulleswater itself is five miles beyond Emont Bridge, and the naviga¬ 
tion being continued through this lake would pass for seven or eight miles in the 
bosom of mountains abounding with slates of the finest quality in Europe. From the 
carriage of these slates along the branch canal, and then along the main line, both to 
the east and west seas, a very large return was anticipated; as well as from the car¬ 
riage of coal and other articles for the supply of Kirkoswald and Penrith. Mr. 
Chapman next contemplates the advantage of carrying a branch further up the valley 
of the Eden than where the united stream of the Emont and the Lowther falls into it. 
This second branch, he observes, may he carried a considerable distance without a 
lock, and would open up a communication with Appleby and the eastern part of 
Westmoreland. 

Returning to the main line of canal, Mr. Chapman proposes to approach Carlisle 
on as high a level as possible, and to carry on this high level beyond the crossing of 
the Eden, in order that the town of Wigton may he brought within its course to 
Maryport. He observes that in coming into the vale of the river Ellen, which falls 
into the sea at Maryport, the canal should be kept on a level sufficiently high to ad¬ 
mit of a branch to Cockermouth without locks. The course of the canal which is 
chalked out in this report is very nearly the same as that which has been adopted for 
the Maryport and Carlisle Railway. - 

The preceding observations have been confined to that part of the canal west of the 
great summit, which separates the Irthing from the South Tyne, the one flowing 
westward to Carlisle and the Solway Firth, the other flowing eastward and falling 
into the North Sea at Tynemouth, a few miles below Newcastle. 

We now, therefore, come to that part of the canal east of the summit here spoken of, 
and in order to understand what follows, it will he necessary to explain that the river Tyne 
below Hexham is formed by the junction of two considerable rivers bearing the names 
of the North and South Tyne. The North Tyne is fed by innumerable mountain 
streams, which flow from the lead hills of Northumberland ; while the South Tyne, 
along the northern hank of which it was proposed to carry the canal, after passing 
over the summit which separates it from the Irthing, takes its rise amidst a geolo¬ 
gical formation of equal importance in the county of Durham. Below Hexham the 
North Tyne and the South Tyne become one river, which hears the name of the Tyne 
for the remainder of its course. 

Mr. Chapman recommends the extension of the summit level on the main canal 
ENG. II. c 
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as far as Hexham, and describes the facilities for carrying branches into the lead 
countries north and south of the line, by winding up the vale of the North Tyne, and 
also up that of the South Tyne, in a direction at right angles to the course of the 
main line where it falls into the valley of the latter river. 

With respect to the locks on the main line, he observes that 14 or 15 feet would 
be an eligible width, but considering the steep declivities on which the canal would 
have to he carried throughout a great part of its course, is inclined to think it ad¬ 
visable to he content with 12 feet for the width of the boats. These, he observes, may 
draw 4 feet of water, and if made 60 or 65 feet in length, would carry about 50 tons. 
With respect to the branches through the lead country, he remarks that it would he 
extremely expensive and unnecessary to make them of sufficient size to carry boats of 
this magnitude. His remarks on this subject contain so much sound sense and prac¬ 
tical wisdom that we make no apology for transcribing them.—“ On the face of a 
mountainous country, where there are sudden bends and little soil, boats, from the 
first cause, ought not to he long; and from the thinness of soil and declivity of the 
ground, the canal would he expensive to he either wide or deep. Bridges also would 
be costly, not only from the expense of their erection, but the difficulty of filling their 
approaches on the downward side ; I therefore recommend a canal of only 3 feet 6 inches 
depth ; and at every high or by-road that there he a paved ford of 2 feet 9 inches 
depth, and the downward side of the ford to he an overflow, so that the water can 
never rise materially higher, and horses and carriages may at all times safely pass. 
The width and length of boats on this navigation (the branches) I would advise to 
he half of what they will be on the main canal; so that if found more eligible than 
reshipping their cargoes into the large boats, four of the small ones may proceed to¬ 
gether, and pass through the locks with the least waste of water that the separate plans 
will admit of. These boats should he of the construction of the Birmingham trows, 
(upright sided and flat bottomed,) and when light should only draw about 6 inches 
water; they will then, at 32 feet length and 6 feet width, carry, according to the 
form of their ends, from 8 to 10 tons each, when laden to 2 feet 6 inches; and four 
of them, which may he navigated with one horse and four boys, will, at the lesser 
quantity, carry 32 tons. These boats should be connected together in pairs; each 
hind one, as in the Lincolnshire navigations, acting as a rudder to the fore one; in 
each of which, from a small mast, a light track line may go to the swingle tree of the 
horse.” Mr. Chapman is very particular in recommending that the chief branches 
should he carried from the summit level of the main canal, because in this case, as 
the branches are all ascending, the boats must bring with them into the main canal all 
the water requisite to pass them onwards, whether they proceed to the east or the 
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west. It is obvious that if any branch communicates with the main line only one 
level below the summit, all the trade of that branch, which passes the summit level, 
must consume two locks full of water for every boat. The plan of navigating the 
small boats in fleets of four together is attended with this advantage, that the four 
boats would jointly consume the same quantity of water in passing separately through 
one of their own single locks, as they would in passing through one of the large ones 
on the main trunkj and in ascending and descending the small locks of more than 
one fall, they would save both time and water by being in fleets. The remaining point 
of importance which Mr. Chapman considers in this report, is the expediency of con¬ 
fining the whole canal to dimensions suitable for the small boats, and of adopting the 
shallow depth of water so as to substitute fords for bridges, as explained in the quo¬ 
tation already made from the report. The answers to this proposal are sufficiently 
obvious, and need not be enumerated; it is enough to say that the small boats would be 
quite unsuitable for the carriage of timber and other bulky articles which would pass 
along the main line. 

Such is Mr. Chapman’s report upon the proposed line of canal between the east 
and west seas. He has here chalked out the leading features of a magnificent project, 
which even the enterprise of an additional half century has failed to realize in its full 
extent. It is true that we have at this day an uninterrupted line of railway from 
Maryport to Newcastle, embracing in its course Wigton, Carlisle, Haltwhistle, Hex¬ 
ham, and other places which claimed attention in the earlier project of the canal; but 
as yet those romantic vales, winding amidst the mountains of this rich and picturesque 
country, are as far off from the advantages of communication with either coast as they 
were in the days of Chapman. The only canal which the wide range of country em¬ 
braced in his report even yet possesses, is one from Carlisle to Bowness, on the Solway 
Firth, a direction which Chapman rejected as ineligible for that part of this main 
canal west of Carlisle, his opinion, as we have already seen, being in favour of 
Maryport. 

It appears that immediately after the date of his preliminary report, in January, 
1795 , Mr. Chapman received instructions to survey a line of navigation from New¬ 
castle to Carlisle, and thence forward to such a port in the Irish Channel as should 
appear most eligible. The result of this survey was communicated to the subscribers 
in two reports made in the months of June and July in the same year (1795). 

The first report is confined to that part of the line between Newcastle and Hay- 
don Bridge. He describes the course of the canal in this district as alternately pass¬ 
ing over deep and narrow deans by means of lofty embankments, and penetrating by 
excavations through the intervening rocks and mountains between the deans. In 
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some few cases he prefers winding round the precipitous brow of a hill to the plan of 
cutting or tunnelling through it In this report, Mr. Chapman dwells at some length 
upon the advantage of departing from Newcastle on a high level, the principal feature 
in which is, that he carries the canal on a dead level all the way from Newcastle to 
Haydon Bridge, a distance of 31 miles, without the interruption of a single lock. On 
the subject of retaining the summit level of a canal for as long a distance as practic¬ 
able, there are some good practical remarks in this report, which may be worth quoting. 
“ I have already observed,” says Mr. Chapman, “ that the quantity of descent to be 
encountered from the summit to the sea must evidently be the same whatever line be 
pursued, but that much depends on where that descent shall be; and I have seen 
so many inconveniences in a variety of canals, from making that descent too soon, 
that I have adopted it as a maxim, never to part with height of level without fully 
sufficient cause. The possession of height enables various lateral branches to be 
made, that could not otherwise be carried into effect, without an almost insuperable 
ascent, and a supply of water that often cannot be acquired: it also frequently enables 
the further, and perhaps unthought of, continuation of a line that otherwise would 
never proceed, because of the necessity of a second summit, (which, where subsequent 
descent is requisite, requires a new supply of two lockfuls of water for every boat 
that passes,) and the delay necessarily occasioned by a great number of locks, which 
would totally cut off many advantageous sources of revenue.” 

In this report, Mr. Chapman contemplates the extension of the canal in the eastern 
part of Northumberland in a northerly direction, through the most fertile part of the 
county. This is a great tillage district, in which the want of lime for agricultural 
purposes is severely felt. Now where the line of the main canal crosses into the 
valley of the North Tyne, it enters the district of the great carboniferous limestone 
formation, and continues for about 15 miles through an inexhaustible field of limestone 
belonging to this formation. The carriage of this limestone to the parts of the line 
where it is greatly in request, is reckoned upon as a considerable source of revenue. 
Mr. Chapman estimates the quantity of lime required for land which is under tillage 
at 425 tons per square mile per annum; and he estimates the weight of agricultural 
produce which will be carried on the canal, at 160 tons per square mile of land; this 
being the amount of the produce over and above what is required for the consump¬ 
tion of the immediate country which surrounds the producing district. Considerable 
revenue is also expected from the carriage of passengers hy stage-boats, and the con¬ 
veyance of lead and of market produce to Newcastle, Carlisle, and other large towns 
on the line. Mr. Chapman announces in this report, that he had been compelled to 
relinquish the idea he entertained originally of extending the summit level as far east- 
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ward as the North Tyne, with the view of carrying branch canals up the vales of 
Reed and North Tyne, from both of which he expected an accession of heavy pro¬ 
ducts. On trying the levels of the country, with a view to the extension of the 
summit level which had been at first proposed, Mr. Chapman found that the deep 
Vale of Caponscleugh presented a considerable obstacle, and in consequence of this 
and other difficulties, he gave up the prospect of carrying the summit level as far as 
the crossing of the North Tyne. He then turned his attention to the next great object, 
that of carrying the Newcastle level as far westward as possible, and it fortunately 
happened that Haydon Bridge, to which he proposed to extend this level, presented 
a very advantageous termination for concentrating the produce of the lead mines. 

The second report, after the survey of the line, is descriptive of that part of the 
canal from Haydon Bridge to Maryport. Having investigated several passes since the 
date of his preliminary report, Mr. C. is still of opinion that the lowest summit between 
the two seas lies in the vale between the rivers Irthing and Tipple. The course of 
the line from Haydon Bridge to the summit level is marked by several extensive 
flights of locks, by means of which it acquires an elevation of 240 feet above New¬ 
castle. The river Tipple is to be taken to supply the summit level, which is about 
1miles in length. The fall from the summit level to Carlisle is 374 feet, and the 
position of the several suites of locks by which the canal descends is particularly de¬ 
scribed in the report. The most rapid part of the descent is near a place called Gelt 
Bridge, where Mr. Chapman proposes a fall of 196 feet in a distance of barely one mile. 
He observes, that at this place the locks will be so crowded together as to require a 
great increase in the width of the canal to enable each lock to be filled without 
materially drawing down the level above it. It appears that close to this suite of 
locks are situate the very large and important stone quarries of Gelt. The stone is 
a reddish grit, and may be quarried in beds of any thickness from that of a thin flag 
to upwards of a foot. Besides the facilities afforded by this stone for building the 
locks, Mr. Chapman includes it among the most important articles of commerce on 
the line of the main canal. 

The way of approaching Carlisle affords the next point for consideration. This 
city is situated on an insular piece of high ground, surrounded by marshes at the 
confluence of three rivers, the Eden, the Caldew, and the Pettril, a narrow isthmus 
across these marshes alone connecting the site of Carlisle with the high ground 
beyond the marshes. Mr. Chapman takes advantage of this isthmus to carry the 
line of canal on a low embankment up to the base of the fosse wall of the citadel. 
From Carlisle to Maryport, there is no important feature worthy of notice. The 
course is described in the report with great minuteness, and the positions particularly 
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pointed out of the five or six locks necessary to carry it down to the sea level. This 
report, like the preliminary one which has been already noticed, is not confined to the 
main line of canal, but embraces a comprehensive review of the various branches which 
may be carried off at different levels to important mineral districts, to considerable 
towns, and to other ports on the Irish Channel. Of these branches, the first in order 
and in consequence is that which has been already mentioned through the valleys of 
the Eden, the Emont, and the Lowther, towards Penrith, Lake Ulleswater, and the 
rich districts which surround this magnificent sheet of water. Mr. Chapman expe¬ 
riences great satisfaction in finding that the summit level of the main line can be con¬ 
tinued up to Penrith, and that thus a branch may be advantageously opened for the 
conveyance of great quantities of lime, slates, coal, and the ordinary agricultural 
produce of the country. Between Carlisle and Maryport, facilities are pointed out for 
carrying branches to Ravensbank, Bowness, and Sandsfield, ports on the southern 
shore of the Solway Firth, hut Mr. Chapman advances only very limited recom¬ 
mendations in favour of any of these branches. 

Although these branches, in an engineering point of view, are all easy of 
execution, it is doubtful whether the trade to and from these ports would pay a 
remunerating profit when put in competition with that of Maryport, where the 
entrance of the main canal was to be fixed. The only other branch worthy of notice 
is a short one to Wigton, which town is a little more than three miles from the main 
canal. In concluding this report, Mr. Chapman alludes to a great leading feature 
in this project, which is materially connected with its future prospects to the sub¬ 
scribers, namely, that as it occupies all the chief passes of the country, it could never 
be seriously interfered with by rival canals; while, on the other hand, there is every 
prospect of great benefit from the promotion of inland navigations in its own neigh¬ 
bourhood, as these must consist of branches which will bring an accession of trade, 
and so add in every way to the value of the parent trunk. It is remarkable that the 
canal, as laid out by Chapman, between the east and west seas, although passing 
through one of the most mountainous districts in England, had a summit between 
30 and 40 feet lower than that constructed by Brindley from the Trent to the Severn, 
and 50 feet lower than the summit of the Leeds and Liverpool Canal at Colne, 
reckoning in each case from the level of the sea. 

The report on which we have been last remarking is dated the 10th of July, 
1795, and it appears that, between this time and that of the preliminary report, several 
other engineers had been consulted on the measure. Of these, Messrs. Jessop and 
Whitworth had been called in by the same parties who employed Chapman, while 
Mr. John Sutcliffe and Mr. Dodd appear to have been opposed to the former three, 
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since they came forward as the advocates of a line on the south side of the Tyne. 
Mr. Chapman was therefore called on, at the request of some part of his own com- 
mittee, to examine and report upon a southern line of canal from Haydon Bridge 
eastward to Newcastle, and in the following month (August, 1795) his report was 
delivered. It appears that the line on the south side of the Tyne is sufficiently 
practicable, as far as the engineering is concerned; and although the same great 
features of deep rugged deans and intervening mountains present themselves here as 
in the north line, it seems, on the whole, that the one would not be more expensive to 
execute than the other. In a commercial point of view the two principal advantages 
of the south line are the following: a great extent of coal and lead country opened 
up, and facilities for a branch up the vale of the Derwent, leading directly to the lead 
country of Durham, and capable of commanding an extensive trade in lime. In 
competition with these advantages, the northern line ranks in its favour a branch into 
the finest agricultural district of Northumberland, the command of an exclusive 
trade to be carried on by market boats, which, it seems, can scarcely be expected on 
the southern line ; and in addition, a considerable trade in passage boats is exclusively 
claimed for the northern line. Upon the whole, Mr. Chapman sees no reason to 
depart from his previous views in favour of the north line, but at the same time 
is quite of opinion that the south line would pay as an independent undertaking for 
the conveyance of minerals, although he would not recommend it to be adopted as 
part of the main line from sea to sea. The concluding part of this report is devoted 
to the termination of the canal below Newcastle Bridge, the tideway down to which 
the canal must here descend being 205 feet below the long level of the canal from 
Newcastle to Haydon Bridge. 

About this time, Mr. Jessop was called in to report on Mr. Chapman’s proposal 
for a canal on the north side of the Tyne. He agrees almost entirely in Mr. Chap¬ 
man’s views, observing that although local deviations may be made on an accurate 
survey, his opinion is that no better general line can be found than that laid down 
by Mr. Chapman. With respect to the descent to the tideway at Newcastle, Mr. 
Jessop so far differs from Chapman as to recommend an entrance into the river 
above the town, instead of passing down through the town by locks, as the latter 
seems to have contemplated. The consultation between these two engineers on the 
subject of the dimensions for the boats ended in the recommendation of boats similar 
to those used on the Aire and Calder and other navigations in Yorkshire, namely, 
vessels 65 feet in length, and about 14 in breadth. Mr. Jessop’s report is accompanied 
by an estimate for the main line of canal on the north side of the Tyne. The whole 
length of the canal from Maryport to Newcastle is 95 miles, and the estimate as 
signed by the two engineers is £355,067. 
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It may now be necessary to notice the views and opinions of Mr. John Sutcliffe, 
with reference to the best line of communication between Newcastle and Haydon 
Bridge. This gentleman, with Mr. Richard Dodd, appears as the earliest advocate 
of the line on the south side of the Tyne. We have before us two reports by Mr. 
Sutcliffe, the one dated 5th Oct. 1796, and the other dated 3rd Jan. 1797- The 
first of these is confined to that part of the navigation from Hexham to Stella, at 
which place he proposes to fall into the Tyne, and to use the river the rest of the 
way down to Newcastle. The distance from Newcastle to Stella by the river is 
about five miles, and from Stella to Hexham about 17 miles. Mr. Sutcliffe begins 
by showing that a good line of canal navigation may he made between the two latter 
places, and severely animadverts on Mr. Chapman’s recommendation, in case a south 
line should he adopted, to form a navigable canal only between Stella and Stanley 
Burn, about one third of the distance to Hexham, and to make the river navigable 
from Stanley Burn upwards towards Hexham. 

Mr. Sutcliffe deals out a censure no less severe upon the line originally recom¬ 
mended by Mr. Dodd on the south of the Tyne, remarking on the two projects: “ I 
have examined this proposed cut,” (from Stella to Stanley Burn,) “and the river from 
Stanley Burn to Bywell, and I am of opinion that, however improper -the line might 
he that was first surveyed,” (alluding to Mr. Dodd’s line,) “ still I think the idea of 
making the river Tyne navigable between the two above mentioned places more 
absurd.” Mr. Sutcliffe continues: “ I bave not the pleasure of knowing Mr. Chap¬ 
man, nor can I form so mean an opinion of his understanding, as to believe him 
serious when he recommended, or rather pointed out, the plan of making the river 
navigable. I consider it intended only to amuse the mine and land-owners on the 
south of the Tyne, while his friends obtain an Act for a canal on the north side of 
the river.” 

Mr. Sutcliffe declares that, so far from a canal being impracticable all the way 
between Hexham and Stella, an exceedingly good and useful canal may be made be¬ 
tween the two places; and that there is no piece of work on the line that will be at¬ 
tended with any uncommon difficulty or with any uncommon expense in the execution. 

After describing particularly the course of the line, Mr. Sutcliffe has some valu¬ 
able remarks on canals generally, which will throw some light upon the extraordinary 
zeal with which canal speculations were entered upon in his day. The large interest 
paid by some of the principal railways in this country has probably far exceeded the 
expectations of the more sober-minded thinkers who looked forward with doubt and 
mistrust to the results of the lavish expenditure which has accompanied these works. 
The most profitable railways, however, have never realized any thing like the same 
interest as some of the canals here quoted by Mr. Sutcliffe. 
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In the year 1792, for instance, the Aire and Calder navigation paid the original 
subscribers something more than 100 per cent, clear profit; the Dun navigation paid 
about 80 per cent, clear profit to the original subscribers; the Erewash Canal, in 
Derbyshire, paid about 35 per cent, to the original subscribers; the Sankey Canal, 
in Lancashire, paid near 30 per cent, to the first subscribers; the Birmingham Canal 
paid to the first subscribers upwards of 70 per cent., although this is but a short line, 
the summit level being only about 14 miles, and subject to the great disadvantage of 
lifting nearly all its supply of water a considerable height by steam-engine power*. 

Mr. Sutcliffe places in a prominent point of view the advantages of the south line 
to the important collieries of the Duke of Northumberland, which lie principally on 
this side of the river, and alludes to the valuable results which will follow the convey¬ 
ance of the limestone, which is very abundant in the neighbourhood of Hexham, into 
the country adjacent to the Derwent. “ This line,” he says, “ will be extensively ap¬ 
plied to the improvement of waste tracts of land, which must otherwise long remain 
in a very unprofitable state.” 

It should be observed that, although Mr. Chapman and Mr. Sutcliffe agree so 
far in their views as to propose the navigation of the open river between Newcastle 
and Stella, they differ widely as to the mode of carrying on the trade beyond Stella; 
Mr. Chapman being of opinion that the canal boats would be unfit for navigating the 
river, and, consequently, asserting that all cargoes must be transhipped at Stella. Mr. 
Sutcliffe, on the other hand, maintains that the same boats may go all through, and 
strenuously combats Mr. Chapman’s statement in the following terms. “ Is it from 
ignorance, prejudice, or a disregard to truth,” he asks, “ that so much pains are 
taken to persuade the public that the vessels which are to navigate on the south canal 
cannot navigate on the river or in the tideway ? Does not Mr. Chapman, the engi¬ 
neer for the north line, know that the same vessels that navigate 33 miles on the 
Duke of Bridgewater’s canal, descend at Runcorn by 144 feet of lockage into a rapid 
river, where the tide rises to a very great height at the tail of those locks ? The 
distance between Runcorn and Liverpool being about 11 miles, and the river Mersey 
below those locks, as much exceeding the Tyne at Newcastle as the Tyne exceeds 
some of the brooks that feed it. Is Mr. Chapman ignorant that the same vessels 
that go from Halifax, Huddersfield, Wakefield, and Leeds, navigate upon those rapid 
rivers the Calder and Aire ; and when they arrive at Selby, fall into the tideway, 
and navigate in it more than 20 miles before they arrive at the port of Hull, (and 
some of these vessels proceed forward to the London market,) though the tide between 

* See Life of Brindley, p. 34. 
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Selby and Hull rises higher than at Newcastle ? Has he never been informed that 
vessels are built to navigate on the Barnsley Canal, the Deame and Dove Canal, the 
Malton Canal, the Driffield Canal, and that all these vessels navigate a great length 
in the tideway before they arrive at Hull, and never unload their cargoes until they 
arrive at this port ? 

“ When the Kennet and Avon Canal is finished, it will open a communication be¬ 
tween the cities of Bristol and London, and there are six or seven miles in the tide¬ 
way at the Bristol end, and near twice that distance in the Thames. The distance 
or length of the river navigation between Bristol and Bath, is 15 miles, and the 
length of canal from Bath to Newbury, is 60 miles; and then the boats or vessels 
will lock down into the river Kennet and pass 20 miles upon it to Reading, and then 
drop into the Thames, and so proceed forward to London. 

“ The distance from Reading to London, by the river, is 80 miles, and it is a well 
known fact, that the floods in that river are as great, and continue much longer than 
in any river in this kingdom; but notwithstanding this, the vessels will go from 
Bristol to London with 40 and even 50 tons’ burden, without unloading. As vessels 
navigate on the before mentioned canals and rivers, and proceed forward in the tideway 
without unloading, I can see no reason why the vessels that are to navigate on the 
south canal cannot proceed to Newcastle or even to Shields in the same manner; and 
what the insurmountable difficulties are that Mr. Chapman has discovered in the 
Tyne that forbids this, I freely confess I am not able to find out.” 

This is certainly a strong array of examples, and we cannot doubt that they pro¬ 
duced the effect of convincing many persons interested in the project that the navi¬ 
gation could be carried on by boats passing to and from the river into the canal, as 
Mr. Sutcliffe proposes. The remainder of Mr. Sutcliffe’s report is principally directed 
to show that the charge for tonnage on the south line would be much lower than that 
on the north; and he concludes with some remarks on the cost of his own line. It 
appears that Mr. Chapman and Mr. Jessop calculated the expense of the south line at 
£69,081, but Mr. Sutcliffe boldly ridicules the idea of being able to make it for any 
such sum, and declares that his own estimate amounts to nearly £90,000. We are 
inclined to think that in this instance at least, he was nearer to the truth than his 
opponents; and at all events, one cannot help admiring the candour with which he 
acknowledges this large excess, which must have added considerably to the difficulty 
of going forward with his own line. 

The following remark on the prices which he has allowed, will show the value 
of earthwork in those days as compared with the present time: “ I have allowed,” 
he says, “ for digging the canal on favourable ground, 6d. per cubic yard; puddling, 
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6d. per supefireial yard; for the embankments, 7 d., and for the deep digging in 
Famley Scar and other places. Is. per yard; and the same liberal prices are allowed 
for all other parts of the work.” This report is accompanied by a detailed estimate. 

Mr. Sutcliffe’s second report is directed to an examination of the south line of 
canal, between Hexham and Haydon Bridge, and to a general comparison of the 
north line with the south. The first part of the report is principally taken up with 
a comparison of the circumstances under which the north and south canals could be 
supplied with water. He asserts, that as the north canal will derive its chief supply 
at Haydon Bridge, the packet-boats, which are calculated to sail swiftly, would se¬ 
verely feel the distressing effects of navigating up to Haydon Bridge against the cur¬ 
rent. He goes on to argue the impracticability of obtaining water for the north line by 
means of reservoirs, as proposed by Mr. Jessop, and paints in favourable colours, the 
superior advantages of the south line in this respect. Of course it will be impossible 
for a reader, without some personal knowledge of the country, to decide upon the 
accuracy of the rival engineers in a matter of this kind, we shall therefore omit any 
further notice of the dispute relating to the supply of water. 

He next attacks the estimate made by Messrs. Jessop and Chapman, condemning 
the amount at which they have calculated the south line, as equally insufficient with 
the estimate made for their own line. He observes, that they have estimated the 
building of the locks at £65 8s. 4 d. per foot rise, and then adds the following in¬ 
formation as to the cost of locks on other canals. “ The locks of the Ashton Canal, 
near Manchester, are built of brick, the canal is narrow, and the building of them 
was let for £ 7 5 per foot rise; hut this sum was found insufficient to complete them in 
a proper manner. The locks on the Leeds and Liverpool Canal, near the summit, 
are very good ones, and have cost about £120 per foot.” He then personally attacks 
Mr. Jessop in a very bitter and sarcastic strain, alluding to the failure of some of his 
aqueducts, and of a tunnel in Gloucestershire, and begging to be informed whether 
he intends to build locks for this canal which shall share the same fate as these works. 

He comes next to the consideration of revenue to be expected from the north line, 
and argues upon the several anticipated sources, as lime, coal, grain, &c., that none 
of these articles can be expected in any thing like the same quantity as on the south 
line, nor in sufficient abundance to pay a reasonable return. 

Returning to the estimate made by Messrs. Chapman and Jessop for the north line, 
the aqueduct over the North Tyne now arrests his attention. “ The height, from the 
top of the battlement to the foundation of this aqueduct, will be near 80 feet, and the 
breadth of the river where it is proposed to he made, is about 270 feet.” He asserts 
that his opponents have not included this work in their estimates at all, and he himself 
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calculates its cost at no less than £20,000. On the subject of aqueducts, he refers to 
the one then being built by Mr. Rennie over the river Lune, near Lancaster. This great 
work consists of five arches, each 70 feet span; the height from surface of water in 
river to that of water in canal is about 50 feet; and the piers are 18 feet under water. 
Mr. Rennie’s estimate for that aqueduct was about £25,000, and 12 months ago, the 
Committee informed the subscribers by a printed paper, that they had paid upwards of 
£25,000 on account of the aqueduct; and at that time “ I believe,” says Mr. Sutcliffe, 
“ there was not one arch turned.” 

The remainder of the report is occupied with some very sensible observations on 
the evils and had consequences of hasty and insufficient estimates. He accompanies 
this report with comparative estimates of the north and south lines between New- 
castle and Haydon Bridge, by which he makes a difference of £21,391 in favour 
of the south line. These reports of Mr. Sutcliffe are cleverly written, and display 
much ingenuity and considerable knowledge of his profession; which latter appears 
most obvious in the detailed estimates he has given. They are deficient, however, 
in that sound and practical wisdom which characterizes those of Chapman, and must 
be decidedly condemned for the strong inclination which he exhibits to indulge in 
sarcasm and ridicule at tbe expense of his opponents. 

Chapman’s reports of this date are evidently the production of a man who knew 
and felt his position. He makes assertions and statements on the most important 
subjects, and suffers them to rest upon, and derive their support and value from, his 
own personal credit and professional character. His statements are therefore less 
copiously supported by illustrations and references to other works and to other known 
examples. Sutcliffe, on the other hand, anxious to produce full conviction, and fear¬ 
ing to leave any thing unsupported, loads his reports with analogous cases and statisti¬ 
cal facts, collected and brought together to bear upon the subject he is discussing. 

The subscribers to the north canal deposited their plans in November, 1796, and 
prepared to go to Parliament in the ensuing Session, with that part of their line be¬ 
tween Newcastle and Haydon Bridge. In the mean time they called upon Mr. 
Whitworth to report his opinion of the north line, and this engineer, after going over 
the line and minutely examining the principal points, sent in his report to the Com¬ 
mittee in February, 1797* 

There is evidently a great deal of straightforward candour and honesty in this 
report of Mr. Whitworth. Although specially employed by the promoters of the 
north line, he does not hesitate to differ from Mr. Chapman on several important 
points, particularly as to the expense of the aqueduct over the North Tyne, and one 
or two other difficult works on the line. With respect to the aqueduct, Mr. Whit- 
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worth is of opinion that Mr. Chapman’s estimate of £10,500 is too low, that Mr. 
Sutcliffe’s estimate of £23,500 is too high, and thinks that about £ 17,000 will be 
something like the cost of this work. At the time of Mr. Whitworth’s report, it 
seems to have been decided by the Committee, that the communication between the 
river Tyne and the head of the canal at Newcastle should be made, not by means of 
locks, hut by a self-acting inclined plane. Mr. Whitworth highly approves of the 
plane, and as the report before us contains certainly one of the earliest descriptions 
of this highly important method of working which has since been so extensively 
adopted in the mineral districts, it may be interesting to extract Mr. Whitworth’s 
description. “ The place proposed for the inclined plane is a very convenient one: 
it being about 400 yards long, and the fall 200 feet, which is just 6 inches in a yard j 
nearly the same as that I proposed in the Durham Canal. This may he made a 
complete and useful machine to convey the coals from the boats upon the canal to the 
keels in the river, if it he made and wrought in the manner 1 have described in my 
report of the Durham Canal. But as that report may not be in many hands, I will 
describe it here. This inclined plane must he double, at the upper and lower ends of 
which there must be a strong wheel fixed with the same inclination as the inclined, 
plane. These wheels I would propose to be about eight feet diameter; and the 
middle of each of the inclined planes to he just the distance of the diameter of the 
wheel. This inclined plane will form an angle with the horizon of nearly 9°» which 
I suppose is a declivity fully sufficient for the loaded waggons going down to 
bring the empty ones up. To connect these two wheels there must be an eight 
or nine inch endless rope to go round them, with loops upon it at convenient 
distances, suppose twenty yards, to hook on the loaded waggons going down; and 
the empty ones at the bottom to be hooked to the loops upon the ascending side of 
the rope. 

“ The waggon must be run upon a level platform upon the boat, which may be 
made of any length to hold a sufficient number of them, perhaps 15 or 20; but I sup¬ 
pose it will be found convenient to have them smaller than the waggons commonly 
used j they will he more manageable. They may he conveyed to the head of the in¬ 
clined plane, and there taken off the platform one by one, and hooked to the loops of 
the endless rope, and sent down the inclined plane, where there will be persons at the 
bottom to take them off and convey them to their respective staiths, which of course 
will be erected along the wharf at the foot of the inclined plane, and then discharge 
them into the keels that will be ready to receive them j the empty waggon to he 
brought hack and hooked to the first loop that presents itself on the ascending side 
of the rope. It will be necessary to have a brake at top and bottom to stop the mo- 
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tion while the waggons are unhooking or hooking on again, but this need not stop the 
machine half a minute. 

“ It will be necessary to fix as large rollers as will permit the waggons to pass over 
them in the middle of both the descending and ascending inclined plane, to hear up 
the rope from trailing on the ground when there is not a sufficient number of waggons 
to bear it up; but this will not often happen. 

“ The upper wheel must he fixed upon the upper side of the canal, that it may not 
obstruct the loaded waggons passing from the platform upon the boat to the wharf at 
the end of the inclined plane; and, on the contrary, the empty waggons from the 
wharf to the platform. 

“ It will be necessary to have a cog-wheel, upon the axis of the upper wheel, which 
would be best of iron seven or eight feet diameter, with a pinion or rather two pinions 
of different powers to work upon it, to be worked by one or two men occasionally, to 
give motion to the machine when the empty waggons (or perhaps now and then a 
loaded one coming up) are an overmatch for the loaded ones going down, which may 
sometimes be the case; hut when the loaded ones going down are too powerful, 
(which will happen when there is only an equal number of empty ones to counter¬ 
balance them,) then the brake must be the regulator, which, with a very little care, 
may be managed to the greatest nicety to go at what speed is thought proper. 

“ This iron cog-wheel will likewise he necessary to bring the loaded waggons upon 
the boat to the head of the inclined plane. For when the boat comes up loaded with 
a number of waggons, the platform may be a foot or more below the wharf at the head 
of the inclined plane ; therefore it will require some power to bring the waggon up, 
which the wheel and pinion will easily do, by keeping the boat at a proper 
distance from the wharf, (for which purpose the canal should be 50 feet wide at this 
place,) and fixing a loose piece of railway, which must be provided and kept for that 
purpose, to the wharf and to the platform upon the boat j on the contrary, when the 
boat is nearly unloaded, the platform may be considerably above the wharf; in that case 
the brake only need be made use of to regulate the motion, that it be not too quick. 

“ This machine being completed in the manner described above, it will be capable 
of conveying a great quantity of coal, lead, &c., from the canal to the river, which I 
expect will, perhaps, he ten times more than will come from the river to the canal by 
the inclined plane. I know not what quantity of coals, lead, &c., will come to the 
head of this inclined plane; hut I think it very practicable, if the men be moderate 
handy about their business, to send between 20 and 30 loaded waggons down every 
hour, nay I think it possible to send near 50, and as much merchandize, such as 
timber, &c., up as wants to come, without the assistance of a fire engine.” 
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Mr. Whitworth’s report certainly cannot be construed into any thing like an 
approval of the north line; and being shortly after called in by the promoters of the 
south line to report upon their project, he declared that although there were bad 
places on the south, it still had very much the advantage, both in point of tonnage 
and expense. From this time, therefore, Mr. Whitworth ranks as an opponent of 
the north line, himself and Mr. Sutcliffe henceforth opposing Mr. Chapman and Mr. 
Jessop in their attempts to carry the north line through Parliament. 

At the time of Mr. Whitworth’s report, the hill for the north line from Newcastle 
to Haydon Bridge was already before Parliament, and was naturally causing great 
interest, and rousing many conflicting opinions in a country where projects of this 
kind had hitherto been quite unknown. Numerous petitions were presented for and 
against the bill. Amongst the former we find one from the Commissioners and 
Governors of Greenwich Hospital, who were extensive proprietors of land through which 
the canal would pass, and also of valuable lead mines in Alston Moor; another from the 
owners and occupiers of land on the line ; and a third from the burgesses and inhabit¬ 
ants of Newcastle-upon-Tyne. The principal petitions against the bill were those of 
certain other land-owners, and that of the minister and inhabitants of the parish of 
St. John Lee, who were apprehensive that the canal, which it was proposed to 
carry on the side of a hill below the church, would endanger the safety of that 
edifice. 

A violent Parliamentary contest appears to have followed between the promoters 
of the rival lines, but few particulars relating to it have been preserved, except a 
publication of Mr. Sutcliffe’s evidence, with comments upon it by the promoters of the 
north line. As this evidence relates principally to points of local interest in the 
comparison of the two lines, and as we are not in possession of the evidence given on 
the other side, it may be unnecessary to notice this part of the subject more particu¬ 
larly. Whatever may have been Mr. Sutcliffe’s professional character and standing, 
particulars respecting which we have no means of judging, except from the reports 
and evidence before us, it is quite certain that he possessed and exercised sufficient 
talent and address to damage most seriously the project for connecting the two seas 
by a north line of canal. At all events, the opposition raised against the north side 
canal from Newcastle to Haydon Bridge was so powerful as to cause the withdrawal 
of the bill, “not,” say the promoters, in a pamphlet which they published at the 
time,—“ not from the impracticability of the proposed line, or from its being ineligible, 
but from the various incidental causes generally attendant on public measures, which 
at a future period may be obviated, by removing the prepossessions that had, on 
slender foundations, gone forth against it.” 
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The bill here referred to was before Parliament in the year 1797> after which 
time the project of a communication across the island lay dormant for many years. 
Mr. Sutcliffe’s proposal for a south line never went the length of appearing before 
Parliament, but in 1808 the project of a canal from the Solway Firth to the 
German Ocean was revived, and Mr. Telford was employed to survey and report 
upon the best line of canal between Carlisle, and a suitable port on the Solway Fi th 
or the Irish sea, with a view to the future extension of such a canal across the island. 
Mr. Telford finding that coasting vessels could navigate the Solway Firth up to 
Bowness, a port about 13 miles below Carlisle, recommended a canal for small sea 
going vessels between Carlisle and Bowness. Although Mr. Telford’s plan was 
highly approved, the time had not even then arrived for carrying out even this small 
portion of the original great project; and it was not until 1818, when Mr. Chapman 
drew out a plan and report upon this line from Carlisle to Bowness, that a bill was 
brought into Parliament, upon which an Act was obtained early in 1819. This canal, 
which has now been in successful operation for many years, is ll£ miles in length, 
and has cost about £120,000. It commences on the south-eastern side of 
Carlisle, and falls into the sea through a height of 70 feet by means of nine locks. 
Commencing at Carlisle, where there is a convenient basin, the first reach is four 
miles in length. It then falls 46 feet, by six locks, in the next mile and a quarter. 
Thence to Fisher’s Cross, near Bowness, the canal is level, and it then falls 24 feet 
into the sea by three locks, each of eight feet lift, with basins between them, called 
the upper and lower Solway Basins. The lower of these basins is on a level with the 
high water of lowest neaps, and the other is on a level of 15 feet 6 inches higher, 
being the level of an extraordinary high tide which rose to this height in January, 
1796. Mr. Chapman proposed eight feet depth of water for this canal, with locks 
74 feet long and 17 feet wide. 

There is a reservoir in the parishes of Grinsdale and Kirkandrews upon Eden, 
on the south side bf the canal, for supplying it with water. A supply for the summit 
level is also pumped up from the river Eden, and about two years since the Company 
erected, a very powerful pumping engine, which was constructed for them on the 
Cornish principle by Messrs. Harvey and Co., of the Hayle Foundry. 

About the year 1796, Mr. Chapman became a Member of the Society of Civil 
Engineers in London, which, at that time, consisted of the late Mr. Watt, Mr. 
Jessop, and Mr. Rennie, and numbered amongst its honorary associates many mem¬ 
bers of both houses of the legislature, also the late Sir Joseph Banks, and other literary 
men. In conjunction with Mr. Rennie, he was then occupied in devising the London 
Docks, and subsequently the southern dock and basin at Hull. He was also engineer 
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to the Commissioners of Leith Harbour and Scarborough Harbour, and constructed 
the Seaham Harbour for the Marquess of Londonderry. His employments up to 
the time of his decease, in drainages, canals, and harbours, and in reporting upon 
numerous public works in all the branches of his profession, in various and distant 
parts of England and Scotland, have been so extensive and well known as not to re¬ 
quire further enumeration. 

In addition to his regular professional occupations, Mr. Chapman devoted a 
portion of his time to publications on subjects bearing on engineering. Amongst 
these were the following:—A treatise *, in 4to, with plates, on the various inventions, 
at different periods, for effecting ascents in rivers and navigation, published at the 
Architectural Library in High Holbom. Hints on the Necessity of Legislative 
Measures for registering the extent of Workings in the Coal Seams, and preventing 
such accidents as arise from want of that knowledge. An Essay on Cordage \ 
A Treatise 0 on the Preservation of Timber from Premature Decay, dedicated, by 
permission, to the Lords of the Admiralty, and also containing an economic method 
of preserving the timber of ships already built. A striking instance of the efficacy 
of the plan recommended for the latter purpose has occurred in a steam dredging- 
vessel of 100 tons, built at Shoreham in 1818, which, although frequently closed 
up for many months, and when in use exposed to the moisture of steam from the 
boiler, is reported to he perfectly sound. 

In his treatise on the various systems of canal navigation, which is dedicated to the 
Duke of Bridgewater, Mr. Chapman considers a great variety of expedients which 
had been proposed at different times to facilitate the passage of boats upon canals from 
one level to another. The system of narrow canals to be worked by inclined planes 
intercepting the different levels, as proposed by Mr. Leach, Dr. Anderson, and Mr. 
Fulton, was at that time very prominently under the notice of the public, and Mr. 
Chapman fairly discusses the merits of the plans brought forward by these gentle¬ 
men and others, in opposition to the system of forming wide canals with locks for 
passing from one level to another. It would he an unnecessary waste of time to 
occupy these pages with any particular notice of the arguments in favour of the 
inclined planes and the narrow boats with wheels, which Mr. Fulton proposed and 


* Treatise on the various Systems of Canal Navigation, in 4to, with several plates, 1797. 
b A Treatise on the progressive Endeavours to improve the Manufacture and Duration of Cordage; with 
a discussion on the means of causing ships to ride at anchor with greater safety, by W. Chapman, Esq., M.R.I.A., 
Member of the Soc. of Civil Engineers of London, 1808, in 4to, with three engravings. 
c Published at the Architectural Library, 1817. 
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others recommended, because the question of comparison has long since been settled 
by universal consent in favour of the highly ingenious expedient of locks. 

Although our author, with reference to inland navigation generally, is decidedly 
in favour of canals with lockage, he discusses the subject with great fairness and 
candour. One chapter is devoted to a description of the great canals of the Chinese, 
who, it is well known, are strangers to the comparatively modern contrivance of the 
lock, and who at this day adopt inclined planes, where several hundred men are 
employed at the same time in dragging up their boats. Of course so lavish an ex¬ 
penditure of labour would be out of the question in any other country except China, 
where human power is by far the cheapest that can be applied. 

Mr. Chapman takes a masterly and comprehensive view of the hydrography of 
North America at that time, and thinks that Fulton’s system might be found very 
useful in facilitating the navigation of the great rivers and lakes of that country. 
He is further of opinion that the narrow canals, inclined planes, and wheeled boats of 
four feet, or a little more, in width, as recommended by Fulton, might be employed 
with advantage in mineral districts where there is a scarcity of water for lockage, 
where the falls are considerable, and where the still water levels of the canal can be 
laid out in long reaches, and so as to concentrate the acclivities into short lengths and 
few places. 

Besides the above arduous employment for his leisure hours, Mr. Chapman oc¬ 
cupied himself with the invention of several mechanical improvements. The first 
was undertaken before he went to Ireland, in consequence of a programme sent to dif¬ 
ferent countries from the Batavian Society of Experimental Philosophy in Rotterdam, 
requiring a description of the means of enabling a fixed and uniform motive power 
employed in the raising of water to regulate its action, so as always to work at its 
maximum, under any varying column of water to be raised. For the solution of this 
problem they proposed a gold medal as the first prize, and three successive silver 
medals to the various candidates, according to their respective merits; engaging at 
the same time to publish the Prize Essays in the annals of the Society; which last 
circumstance was the chief motive with Mr. Chapman. He was awarded the first 
silver medal, but being advised by that eminent philosopher, Mr. Watt, to desire a 
copy of the Prize Essay, he reviewed and refuted it, requesting the Batavian Society 
to publish the refutation also in their annals. The Society virtually admitted the 
validity of the refutation, as not one of the Essays was published by them. 

The late Mr. Balfour invented a method of making the strand of ropes with 
yarns of different lengths, and accordant with the length of their different spirals, and 


Digitized by foozle 



MEMOIR OF WILLIAM CHAPMAN. 


27 - 

dependent on their distance from the centre of the strand. This invention, so far as 
it went, was highly meritorious; but it had not been taken into contemplation that 
when a rope became stretched, its diameter was consequently contracted, and the 
outward yarns became slack. 

In the same year, the late Captain Huddart, of scientific memory, invented a per¬ 
fect principle, that of further twisting the strands formed by Balfour’s method so far 
as to tighten the outer yarns and cause the whole to wear equally when strained. 
Both these gentlemen obtained His Majesty’s exclusive patent for their inventions 
and constructed works to carry them into effect. The first described was expensive 
and defective, and was consequently soon laid aside. Captain Huddart constructed 
his works at Maryport, and succeeded to the utmost in producing increased strength 
in his cordage \ The method of Captain Huddart was, however, so tedious and ex¬ 
pensive, that his establishment at Maryport began to decay, and Mr. Chapman then 
applied himself to invent simpler and easier methods, in which he succeeded to such 
an extent as to justify him in obtaining a patent, in which he included every prac¬ 
ticable plan, whether in an extended rope ground or in a building where the strands 
and ropes were coiled up as they were made. This method was successfully carried 
into effect in all the rope grounds on the river Tyne, and in some of those on the 
Wear and Tweed, but from the difficulty of sustaining a patent right under the dis¬ 
position of the old law, Mr. Chapman did not derive that advantage to which his in¬ 
vention fairly entitled him. 

Mr. Chapman’s next invention, for which he also obtained a patent, was for an 
expeditious and easily practicable method of lowering coal waggons with their con¬ 
tents immediately over the hatchways of ships, so as to prevent the great breakage of 
coals which attended the usual method of shooting the coals through long spouts. 
During the existence of this patent, the validity of which was not disputed, no coal 
company adopted the plan but the owners of Ouston colliery. No sooner, however, 
had the term of the patent expired than the system became universal on the Tyne, 
greatly to the benefit of those who used it, but without any emolument or acknow¬ 
ledgment to the patentee. 

He also obtained a patent for a method of transferring coals from keels to the 
ships, by the intervention of a small vessel between them containing a steam engine 
and necessary machinery; this plan, embracing some very ingenious arrangements, 

a For a very elaborate and descriptive article, with very amply illustrated engravings of the machinery 
employed in Deptford Dockyard, for spinning hemp and manufacturing ropes and cables, principally on Cap¬ 
tain Huddart’s plan, see a Paper by Mr. John Miers, F.L.S., in Vol. V. of the “ Papers of the Royal En¬ 
gineers,” 4to, 1842. 
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was adopted by the Marquess of Londonderry, and fully answered the purpose for 
which it was intended, and continued in use until the completion of Seaham Har¬ 
bour * rendered it no longer necessary. Other patents have been obtained by him 
separately, or conjointly with Mr. Edward Walton Chapman, which, although con¬ 
taining very ingenious combinations of machinery, have not been carried into effect \ 
Mr. Chapman also invented a method of loading coals from the keels into ships by 
stationary machinery of a simplified and safe principle, which superseded the necessity 
of engaging and disengaging machinery in the different parts of the process. On the 
Monkwearmouth shore of the river Wear, below the bridge, Mr. Chapman con¬ 
structed two machines on this principle, each of which is capable of loading a hun¬ 
dred tons in an hour. He also invented a machine for composing a rope of 
indeterminate length from twelve inches downwards, upon the principle of Mr. 
Huddart. A machine on this principle was constructed by Mr. Chapman at Wil- 
lington Ropery on the river Tyne, and is now in daily use. 

Mr. Chapman, possessing a robust constitution, and practising through life the 
most temperate habits, retained the full enjoyment of his faculties, and followed the 
active pursuits of his profession till within a very short period of his decease, which 
took place on the 29th of May, 1832, having then entered into his 83rd year. Gifted 
with a strong understanding, and with great and acknowledged talents, Mr. Chapman 
was equally distinguished in private life by those amiable qualities which adorn the 
domestic scene and constitute its chief enjoyments. It may be truly said, that few men 
have descended into the grave more sincerely lamented by immediate relatives and 
connexions, or more generally and extensively esteemed and respected. 

a Description of the Port of Seaham, in explanation of the Plan of the Harbour, and a Chart of the Coast, 
in quarto, with a Plate, by William Chapman, 1830. 

b Specification of a patent granted to William Chapman, of Merton House, in the county of Durham, Civil 
Engineer, and Edward Walton Chapman, of Willington Ropery, in the parish of Wallsend, in the county of 
Northumberland, Rope Makers, Dec. 30th, 1812, for their invention of “ A Method or Methods of facilitating 
the Means and reducing the Expense of Carriage on Railways and other Roads/* Small 8vo, with two fold¬ 
ing plates, Newcastle-upon-Tyne, 1813. 
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